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ABSTRACT 

PURPOSE: Thermal energy generated by electricity thermal converting device 
is injected to the liquid inside the thermal chamber to produce bubble 
simultaneously and then the liquid is discharged by injection in drip form 
from discharging orifice. By doing so, ultra high speed recording can be 
possible. 

CONSTITUTION: A electricity thermal converting device 10 is installed in a 
wall of a thermal chamber 9 inside a recording head 6. Then, liquid for 
recording is flown into a recording head 6 through a orifice for flow-in 8. 
For example, pulse current is charged between an electrode; 13 and 14, to 
heat an exothermic resister 12 and this heat is transmitted to a liquid 21 
inside a nozzle 17 through a liquid stocking vessel 19 and a connecting 
tube 20. Then, liquid for recording inside thermal chamber 9 is heated by 
this thermal energy. The liquid for recording is blown as the liquid drip 
from a discharging orifice 7 by volume increase of the bubble which is 
produced in the thermal chamber of the wall 11. The bubble disappears at 
the same time of rise termination of pulse current and this operation is 
repeated for discharging injection. EFFECT Production of satelite dot and 
blushing are not observed. 
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( PATENTERTE ILUNG NACH DURCHFUEHRUNG DES 

PRUEFUNGSVERFAHRENS ) 
19980212 DE 8364 NO OPPOSITION DURING TERM OF 

OPPOSITION (EINSPRUCHSFRIST ABGELAUFEN OHNE 

DASS EINSPRUCH ERHOBEN WURDE) 
19771003 DE AA PRIORITY (PATENT 

APPLICATION) (PRIORITAET (PATENTANMELDUNG) ) 



JP 77118798 A 19771003 



19771019 DEAA PRIORITY (PATENT 

APPLICATION) (PRIORITAET ( PATENTANMELDUNG) ) 



JP 77125406 A 19771019 
19780818 DEAA PRIORITY (PATENT 

APPLICATION) (PRIORITAET (PATENTANMELDUNG) ) 

JP 78101188 A 19780818 
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APPLICATION) (PRIORITAET (PATENTANMELDUNG) ) 

JP 78101189 A 19780818 
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(AUSSCHEIDUNG AUS) 
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APPLICATION) ( INLANDSANMELDUNG 
(PATENTANMELDUNG) ) 
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19901122 DE R172 DIVIDED OUT OF (SUPPLEMENT) : 

(AUSGESCHIEDEN ODER ABGETEILT VON 
(NACHTRAG) : ) 
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(AUSSCHEIDUNGS- ODER TEILUNGSANMELDUNG AUS:) 
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AUSSCHEIDUNG AUS) 

DE 2843064 P 
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PARAGRAPH 44 (EINGANG VON PRUEFUNGSANTRAEGEN 
PAR. 44) 

19900927 DE 8181 INVENTOR (NEW SITUATION) 

(ERFINDER NEUER STAND) 

SATO, YASUSHI, KAWASAKI, KANAGAWA, JP 
TAKATORI , YASUSHI, MACHIDA, TOKIO/TOKYO, JP 
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YOSIAKI, YOKOHAMA, KANAGAWA, JP 
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(AUSSCHEIDUNG AUS) 
DE 2944005 P 

19970731 DE AC DIVIDED OUT OF 

(AUSSCHEIDUNG AUS) 
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( PATENTERTE ILUNG NACH DURCHFUEHRUNG DES 
PRUEFUNGSVERFAHRENS ) 
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PRIORITY 










US 


262604 Al 


19810511 




us 


5159349 


P 


19850328 


US AA 


PRIORITY 










US 


716614 Al 


19850328 




us 


5159349 


P 


19860206 


US AA 


PRIORITY 










US 


827489 A3 


19860206 




us 


5159349 


P 


19880201 


US AA 


PRIORITY 










US 


151281 A3 


19880201 




us 


5159349 


P 


19890518 


US AA 


PRIORITY 










US 


353788 A3 


19890518 




us 


5159349 


P 


19900809 


US AA 


PRIORITY 





US 5159349 

US 5159349 
US 5159349 
US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 

US 5521621 
US 5521621 
US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 

US 5754194 



US 564585 Al 19900809 
19911003 US AE APPLICATION DATA (PATENT) 

(APPL. DATA (PATENT)) 



P 
P 
P 



P 
P 
P 



US 

19921027 
19940125 
19771003 
JP 

19771019 
JP 

19780818 
JP 

19780818 
JP 

19781003 
US 

19810511 
US 

19850328 
US 

19860206 
US 

19880201 
US 

19890518 
US 

19900809 
US 

19911003 
US 

19920706 
US 

19940112 



19960528 
19961001 
19771003 
JP 

19771019 
JP 

19780818 
JP 

19780818 
JP 

19781003 
US 

19810511 
US 

19850328 
US 

19860206 
US 

19880201 
US 

19890518 
US 



769751 A 
US A 
US CC 
US AA 
77118798 2 

US AA 
77125406 J 
US AA 

78101188 I 
US AA 

78101189 j 
US AA 

948236 Bl 

US AA 
262604 Bl 

US AA 
716614 Bl 

US AA 
827489 A3 

US AA 
151281 A3 

US AA 
353788 B3 

US AA 
564585 Bl 

US AA 
769751 A3 

US AA 
908347 Bl 
US AE 
(APPL . DATA 
US 180831 A 
US A 
US CC 
US AA 
77118798 P 

US AA 
77125406 P 
US AA 

78101188 P 
US AA 

78101189 P 
US AA 

948236 Bl 

US AA 
262604 Bl 

US AA 
716614 Bl 

US AA 
827489 A3 

US AA 
151281 A3 

US AA 
353788 B3 



19911003 
PATENT 

CERTIFICATE OF CORRECTION 
PRIORITY (PATENT) 
19771003 

PRIORITY (PATENT) 
19771019 

PRIORITY (PATENT) 
19780818 

PRIORITY (PATENT) 
19780818 
PRIORITY 
19781003 

PRIORITY 
19810511 

PRIORITY 
19850328 

PRIORITY 
19860206 

PRIORITY 
19880201 

PRIORITY 
19890518 

PRIORITY 
19900809 

PRIORITY 
19911003 

PRIORITY 
19920706 

APPLICATION DATA (PATENT) 
(PATENT) ) 
19940112 
PATENT 

CERTIFICATE OF CORRECTION 
PRIORITY (PATENT) 



19771003 
PRIORITY 
19771019 
PRIORITY 
19780818 
PRIORITY 
19780818 
PRIORITY 

19781003 
PRIORITY 

19810511 
PRIORITY 

19850328 
PRIORITY 

19860206 
PRIORITY 

19880201 
PRIORITY 

19890518 



(PATENT) 
(PATENT) 
(PATENT) 



1 



US 5754194 
US 5754194 
US 5754194 
US 5754194 
US 5754194 



US 5754194 
US 5754194 



P 
P 
P 
P 
P 



P 
P 



19900809 US AA 

US 564585 Bl 
19911003 US AA 

US 769751 A3 
19920706 US AA 

US 908347 Bl 
19940112 US AA 

US 180831 B3 
19950607 US AE 

(APPL. DATA (PATENT)) 

US 484335 A 19950607 
19980519 US A PATENT 

19990209 US CC CERTIFICATE OF CORRECTION 



PRIORITY 
19900809 

PRIORITY 
19911003 

PRIORITY 
19920706 

PRIORITY 
19940112 

APPLICATION DATA (PATENT) 
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i «**m«»»BK«tiHt6a^!tBn»sa k*w**«whm«s**'t, be** 

fi * /o W»£**Hf*i3UtEflfc. 

3 ftx*^4--*-v^W»cfPffl5^TSi]E« 8 «f*t«S^|S|ISttm^*fc^!tffiP4 
»«p'<ojR^-a*j»LflEBI8t«*4jBS*5 «to*f^***:*>0«AP4***SI»i\ tt 

4 |iiE*x***--«fWcEani»#BfcS MntzWmxm* WEfltttitmEfcAP* 

5 nEWMt»4«i=Ji9l8Ea*+i:»fS* *»LTDt»Bt*£fi3* *~ fcirx OffJE&tti 

>pn < t bioo-c»^iBai-»-r-&«»nr*<r)B *«<«MtEft«B. 

B*3*KE«<oaOTMtS»S5. 9 IUE«ft»2»f*i*> UE«l»«ttE«r« 

7 m*°±totZt:*>nt±tiiUtmi*ZW&+ ttBortBB*«*LTt'**OT»*»«B»i 

6/:«>««AP4**-f SBB»«»i» K^** WsE«»*«W«E««B. 
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'mSSUmkk'WI. wot *ma«**tmu 




^SS"53SSi«w» » *Si^Kf ««««««« 
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**itu«*»taiitT»i*fl^. J»i tB i!f^ wt , jj^aa.c.*, warn 
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7 8 

a^Xs ita&*<oMsmstmm-s mamms »>» ftjs ? # * x * A,*'-*irci: tjbu» i <d« 

*K»*i»T«9a«#aisJ:9W*>;!<*i4«* 5 lrtfc^t*£««*3b<»-^Xlilil*£ 
Jfi^*n*»x*^4r-«-»iCt fflUT, &ft3#4±ajffSttKt:tt**-$. 

<o v »£*-5«ai&!tain j: ostitis nzmttam a i 3 • c^wamftmssft 

ffltf>««£«*U tHK**Efl8WtlCtt»3* jo ttJ^Ofcx^A^-tffWBSftx.^ ftfrgsg 

TEttt f *«<«Mf£flfla&c;tt #a l rtlc*SEfi«fc3 a 0>«&ftg**flic 

< % m^Kmrnmc b%w&tti*s mm*, hi l fc»ir *#->*fv»EM**«i»Kiii»» 

ttJ* S *: *>»:: * iO±*8*T'* SEfl^ y K BO* ofcffiP 2 Jt 9 ?±tt} 3 ItTiRfiir SBQI 5 * 

«>5/yy*stjm±«»»»A»&aBtB»«tt ffs-riefla^wjftx^^'-otiFffliS'^* 

fti=*i»r, t«B»*Ny K<os±niacoTu- Bi£*>HE« u E**<ti:-£;i&fi«EAP. se 

(array) «a*BfHi=a£oTffiBcI8ftL», ft «a»OJtft. R0aB9*&*C{k 
oT, Bft^yK£'<-£ (**>« «>ne) RoT» Ift*O**0>flftd»— 3*1* 

£Tf\ *»a*MiKttoTJU«»KWa*- *>)KQ?VyKg % x*y h StfctoTlEfiSJ 

1BB*U-aTRM-f ft. *tt«i=»b*lt»*c ttt» &*J»i:JRx**. 

/ x*KaaJt 1 M'tu d&BeJCt T* vy* ¥(sWB!JS*)W*^2ffc5#<i < t fcrtUJP 2 J: 

**inTi«*ia««0 3*<WttsnTi'*. **Mic*tr, an i o«ifFffl«#A i 



- 208- 



(5) 



PB 61-59914 



9 10 

«««*irttoT«» . m&m**'<*>xm% mch* so* i <n^u < ± t>j»fW8s*M 

Rc/fe»'***ffl*>»ffli:iSt;Tff«icatRU *ic« % **£AKaa* *i»»U tfcfrfct 
# 3Sc;*ttl«HJS 9i:*4tS«WWffl»Ih* <f x -»* (Peltilereffecl) * * /o( 

ttffJi=E«3M*3 irfW8S *S- Sb*)**** (Bi • Sb),Te,£Bi, (Tc • Se),0> 

s<o waftr-ms l twb * it i <ntw iu\ *n s. 

#M*U\ 25 *2DBlC**nTt'«£«^yK6li, EBB 

2 J: OEfiSEfc 3 • JB3Etft*T-<Dj»x a»«Jft* •/ 7 A z («AP) S **U IfiU * 

«£lft&KJ:$f2a«fc3 a*<ttf*a*3ttT, BJM!lFiM*l O0)«<>-j|fttttt*&(l> *<r> 
£Li:H^< filt^Cr. J5ffl<ngac;«jSft J5 <* 1 2 ca«-f 1 3, I 4*ttfi-r 

a*.tf» a* • a«2»«*iai* aaiLTRoai/'ia^Bii^ni. bps. 
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11 * 

n • nfcXv * w www** - 

MM* *SM&»*t LXMm*MM* I 0 6-Ktt 1 7 ^csm^iii: 
9 j:9800A«»*$K»AU * BB1 7***+**rotLi:«i* 

JrihSti ***** * t < wn*. * 

nfwS^™^2^; *>*»;*«»«. 

^ISII1 1 3 i*S 14 t«WsWmt *««WWW»t, »«*UBO* K 
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13 " 
T«*»RLT«E1- *ifi*#* 0% 3 8 tiBSSn*. X, EBKB8*£ 

ttftanu LTttmKsnrn* <ts**:«£Tii» *m\;fc7* nrv*-B 

72k FC-706»*«*tf*ft*. DK»3nTttaSftl8JittJ«*>caoTK 9 X 

xjtfflKftt'Tii, aw»«ap 8 ami *m 3 8 a 1 o<&*fla*B») obhjbbor 

ttttB***\ JMMSttfc*fc**lO-oft:S£ «M.TEB#fjttfcn*BicEB'N7 K 6 
* A-y £ LT»B* 2 0 icSBLfc*** BBB « ft<olt*&& LTH*tt»E*BBLT» 

~><»W3mt>em'tK*i, x*nwmmimnm m&si* 1 2#»bl*i»*bt?ebb*2 1 *< 

(82 1 *EB^7 K 6 KfcBL*** BBBSB 
W±<DBicLTffi«l,fcB2BK5**tt*EB £1 8lsBt«|»>iSL'***-e*E*»a)LTE 
B**8nic7oy*BT3«+i«Kl§a WAiBaUUcJCUfcBRw 
^BBBttfcl t*BftltttWrttBBS «B*Me*o*h**lfcttMW-*£fc*« 

**^L**fiB«#Klfr5T*»-»»M* r»**** B2BK*Sft4EB-NVK6ii 
*OB»*««7-o7*B*j5*L*:*8B*tt X* B2BK*Sn*»**»!8<0£B»£tt 

wrni*. 3 7i*7*i^4*-KB?Ba*n *EB^vKiiB'jve****»*»ctt»BJ^ 
*^»a*0ffl«#3WA2>7* SCfc**WB» BBK^f^'^-rxftEa^ 

Ts K*#ttA37*1-*v*-»3 7ICAAL ^«lt*8. *<0«*«>EBB*«>tW*»* 
fcB*fl»tt a » «Alc»*tfclW8^»"e?f/X*>-r»c, #BL*:{* 

3 8 r- am * «r , km * ®» 3 9 k\u ftWteff « * 
mur, ftfe«a'xie«"Ctt, a^bahs** jo p**t*EB^7K2 2<o«jfc**-r&««* 

3 9trA;*jSft5. K 9 -f tfEtt 3 9 TJiB^'i *«BW, BSBK^SniEB^ KO«5t 
BBS*****'****. /<**BBRcWJrfl WEBB* *9Bli, BSBT^SftiEfi^ 
(0E«aBCK«-»4»w«»)igL«tt»*lHW K OrtBBfcfcEW*- * »K B 3 Bi-^L /;lt 
jn/cfi#ir3C»snr, EB^7K 6*BBf J5 X.Y.TgBjLfcBfcttBtfftJBBB* B6B»* 

»3BT*LfclEB'N7KlcJl«5nTw»i* 

Ki*»BS*Xft3*fcE«» Xfcolo»r«*E »c^L/:«X t Y 1 T-«WL/c»^<o»»«RBB 
fi«BR*£<t3i*-/:Ea**<n««"L'C?7tt"> 

-itUiJR*. " »v B3Bl-^*tv4Se«^yK 2 2U. KM 

**\ BBa*R<b***EBBtt» %&*)\ *H*is-r aAKtfcaa 7 *7B**-a 

^j7*Hry^8R3 7T-A^JL/:B«fi^li> W ') 7 -f >f ft 3*tTi>4#, «f*.*»i:JBS 
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*«*»3Bi:*H'Ttt?ktiJO»EF1li, Kline pairs/«*<a«jnT^*. 

^Tu-4icfcCi'£#, ^f7i/-iLtfc »5BK«, Efi^K2 2<0rtS5»», *i: 

At, » *J* • BBBf* 3 t a*&£K*a»ft*R!l!*- 

»3Bl=*5n*Ea^vK2 2tt % ££2 4 J *3Bfc**n*ax,Y,Ta»L*:« 
<»3&ffi>Ks 7*<oB*#*-4BB2 5*. B» -fcoaJHWiffiBTSj^ft*. 
fitf*nTH*B*»«2 4 4«M**BKL «ft*BBB*3 11*, X«2 4±IC, ** % 
T. Btff S-4iCtoT. 3£2 4 4*12 5 Ba*o3fclcJtoTBtf*n*»»«3 2 4K 
4T'7*»a»4- *0*«K*HT**l*lctt SUM 3 2±l=Btf StifcftJWSttfM 3 tt 
£LT7Bo«£tijn2 3##*S*tfcBa**L Wft«MStt*3 3lsa*^*»<0»aT-**, PA 

182 3 4SWBB2 9 4:, *0>_bK»tt;3 Si: 
2 $«f*B3a?*oT v *ff 2 5 WE J;*«IM*>»J-**»ifcU «f*3 
7;M>«ao£*ic£att*4XT*>«»*SKB 5lck*tff2 8, 2 9Rtf»IMgtt*3 3<oi$ 
■f **<G#a<»«fcS3 6*««LT*t>> Bt* *«M:U «JWS!tt*3 3<0B<t* 

iss3 6i=«» ^s5<7)«»»a«j; oa»*B3 w Wit**acoiftatt<oewiB3 4#a* $>n*« 

ir|&^*ao*t2 7*«ftR5nTi>i. j«43ftTi>S. 
SIS 2 4»a*8WBK«> 7*<&B»»*4 6ii, *32 5 4, 6 Re; 

l::att£nTi*S*M&a»«:<&2HMff 2 8 * 4 4TftB3n*2M4.LT»«3lu X 

«iK*ff 2 9 O - K 4 «8tt « 2 4 4 *8 2 5 4 TUfci ft* 7 *©«B<0 

<7>aK£*#*ftfit>l::Blft5ftTBB3ftT^ a> *^4*iLTi>5-^ *tf 2 7 4t>«aLT 

Efl-N-y K0)EB4ftt*aft£*-*ai:B0 S'<y^tt*<a»rtr-fiiisijn»n-fic«*ss3 
£nTi**t>«>-r, »ffi2 4 ft<Jff*>2B£$*B » ert^i-jKfiKBsnT-fcfcSK #B»«5ffl»cB 

TB#&t: tti*«fc£#f.f 4 y f-y y 

*4Bii, as3Bi:^3tn5SEfl'N'yK2 2<o ^n5"r<, tom&BLUimaifcmtiz. 

3EffiBT*oTv DtllSP 2 3 OBTUBa* EB^y K 2 2 *5«£i:»i v f*B23 6 I*, R 
«•)*< LT*>*. a>»2 5 4t*B3B2 6 4XS2 4 4T-feB$ftfc 

EB-xy K 2 2CJsv«Ttt« ettflP2 3»i, * BMB»4>HTl»**«, Z«H«U 0U&2B2 6 
<^tta»84¥«FJ^4 3<n/c(>»4LTBE*3 4»S2 4 4TfiBf 55PJ»«-*p«Sa4Lr 
nri»4^ flfrSBttKBSdnsrtfigr fMLTfcAt'U Xtt, <KB2B 2 9 
lt>*<, **>fe, fttt, Aft, PWtt$3, 51 B**^S#*«*BS4LTfOTLT«>fti'. 

*l6Mw±SS54^4Ea^vK<7)tonrl>^ i>Dl»g*w,$>£B3BKJf<*-Ba<oEa'Ny 

*BA*SZ4j9*tt3fc*»T*»ttW«BJ«T »«Bi:u» EB^K 2 2f>*«-f *Bfc- 

D±ajp 2 3 0>mr*B'.nbk u flootuin 2 3 3 1 wTBttfltaBBfcaeafsAK* 

»*i3*'J»S<*4I4*ftt*SOT, BBS '0 5BK5«LfcBX,Y,TfiWfLfc»*«)B»13l;; 

ttifco. it-^T, E«?n-3@t»ii % KWfltSrx 7*«B»»*-»i:ffllCLT» WS.toM.\'Jh% 
b<7>£l&K>toZL. X. »fa<o«»S«.*-r*E wtS£4»ttT-7Bcoflta.ffig|ft»3 i- j, 
B^yKftfSfti:BB3tiB&. B*C. BBS 3 2 - 2, 3 3 - 7*q|ffi2 4±i:B>i 
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2 3 «i' , 7 ffl<o»JftJgtt(* 3 3- 1 , 3 3 - 8i"0A • J^wiH&iT-w-^agfcttSBDa 
2. 3 3-7 *>**»-i|£«fiWlca «l<0||jgLirfSi;TBKc;ttA<IEIIl-«!W-r5r 

»tt?n»*J:^i:7*3»IWl=»^in*SOS S *7B9££LoTft&*-4. 

ftMF 7 An&lRftlA* 3 3 tt, *4 2 8 £«« 2 9 HKa&t* 3 9 Wattle J: * 

W&irttoT, X{RVS2 9- 1. 2 9 - 2, - *J8tfjV -?3llbMBStt^«tt»#»itt» ttfl 

2 9-7 fctiro*. tre** c tit&fL bMtz «><oTrt<c < , * 

Efi-^ K 2 2 lc*l*-tli* *» ' fftS»fr3 <»teO**3*t*»tt*»£LT3*-f HI* fti 
1 «» SIS 2 4±fcRtf*ftTV'4**» -Wffi, i<&?*>*. ft||3 4K**3n*»tt£LT 

K 2 2 X 2 9 K«8#«fli<»ll*J5fS »*»fWB»#4 I ic A5«*K«MW»ceSi* 
RS^fc^ »f*>**tt2MS2 4*i=R*TWl n*o**T8E>/n tt£J:»>fefft«tt 
X» S2 8 t*t62 4 £»H*IC»*T4> flc*«*r4±t> 

ir «, mss • s 2 9 <ii:tt» vx# ns«»::*mRtf «P#atR* 

*90BK*i»T» 4. «S2 8imS2 9Mir 20 ftB«3 4 LT, frfflttfca 

/<*x*E*mi;ta$ft*±»WStt&3 3lilfe« Kli* 0Utf* BHtv «J = flMt^*^ 
fcBflttU £4 L 3 4*e*3oTJtt x. % BtftT* I Rft*:'**, Rftf* 

***'-KJ;9H&tt*tt<£irt8B«&££<>> * % * V vr49«R#«B5T?J|#£3n 

.to. wanmtzbsHLmHtma 2 38M>t-o tw&c/RSMStt*3 3 s*wrc;*o 
xara^fcii^E^^mfiFfflssf^A > #i*£*8u sts 2 4 *>*m*ac;fcftaatt* 3 
«ffi35^i'rr*.i»^T«jasA>?ttnp 2 3 3 *>*i»fMBS#A 1 1:« sjaa^oiuostt. 

JRfflWirotHjr*. -»* *»ffit*f*3 3tt/<^ 50 fc«lfitt&3 308t<U»ih, «*w»9«att*3 

2. B»ir**ic^/uxWE**li2 8 t*B2 uai~3 m £ S*\S<r>#%i L^k>nri>6. 
9 i<r»HicgJior« - tr\ »/****Ek«'£ J* IMMMMi* l rtK*S«fclcJfeJMSttf*3 3 

ft*: 9TI4.tf*»»*tt»*Jt5fc»l09t!*l' <0 «IC^SH«» SMI 3 2SC/ae2 4 4 

fi«f*iSr'*ortt»«d<ainic4C ifiS, » »»r*«^sciKj;or3fettfia*3 3»»tt 

Bffico-gB?-w«to»inEfflffi cemae) ±>-* »«a3 2 <ta«2 4 1 
*Ea««9*aa»=3n»r * i i *«ig-r - 4 «> *ftw«catt**a9m«*»&ii 7 ia^fflv>r 
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'mm**--* t*«x*«*m ammo «»^'£t™it"t'; n TZl 
sua***!., * IE *«^S»S«^Hi t" rs*-" * »ifw»- »<«««*»* 

tit*!). W»SJ»ttl-WW « "^^i.fco-e^^tMWWmifSUl: 
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21 22 

4t1 I V9*s X9*+ + 9 »**-**«U 7* ') > K LW^WUlsf- 

LT«j%3 ft 5. *C« 1f1*+ f 99**»-9~-kl\ X9 t -9WSrKnt 

9x+y9Hta&&9,'0*>izts *. **f-*-4 2»c*t>T, Em 

ttttfta 1 ^tf*4. * *U IRK 9 4 *T-B»4 S K»*ftT*E« 
*B. »3BlciJ**ft*EB^7K2 3*>Aff #3 1-1. 3 1-2, 3 1-7*H* 

*Ls »»«A«f3 3ttTZrB,*800A, *ff » W1 0Bli*9BK*3ft*'<77T-B»4 
ttTA1*5000A LfcflU SIR* 4»»ft*RJl***'f 5 ^ft-Kt**. 

|»xyty/T4l50M*»300M«)»400n<OJ6» /<777H3»4 41**1 0HlC***Kr-* 
Stt&*250M<&*7**7fl#*Lfc. {>x*W-f -4 2?»1Jnfcf-^WS 1 

X, SiO,*l pff>*$IZX'*v9 t ):'9'LZm 0 2*4 + ***-fx:H'-*-Tfc£Sn4 

a&amz 4***u 15 07* si iit^r/fsn 

m«560mv fc-7*2S0M<D||*fc*lfcWS2 lo»/<777-0ireAtttt>*f7' < to*: 
54znt>#? *tt<0«ifrS»2 6*±Eo«lc *H»<0/<V7T-Ett»CJ:««>l, WVkf-f* 

stSEWeii* sttt»P2 3tt*4M»*^«>"e» **»'«y77E»Tfitt$*»>2F*»BLT*> 
tzfiK **Sn*/X^OrtS*'*#^*»X«» i»«»cLT7«<0«flM*3 1 - 1 . 3 1- 

ettM«tt*zis as* l ytv«*«««tnjflK«» 2 . 3 1 - 1 \u man 1 1 Ht-^t- 

»3BK**ft*B«'0'K2 2*Efi tt**. B> fi*S1 1 1-S1 1 7»4*l*» 

Slicfii^TWBcEBWi ^HSwlMBB 7 ffl»S*# 3 1-1. 3 1-2, 3 1 

»*3B9E7!>5*1 6l»*WoT»B-f 5. ~ *>**lcWftl3ft*«*T**. 

5W\ m 9 B7}£* 1 2 BTlirtlHMKfco * 1 3 1 6 BTttrt»«*»=fto 

T*m» • j»a»&3 1 - 1 . 3i-2, — 35 t#«» • BKB#*BKttBLT % ttafefctt* 

-31-7 *BB»K«BLT*!tUJP3 3-1. #tttfiPfr *Ji*^tt^W»afl^9ia<»?B3n 
3 3-2, 3 3-7*$>B#»crt8M8-S 5. 

JB9Blciift«±«!<^7o y^BI^itn4. ft 1 3 BK*t'T« rt«fl*S 1 3 0 I* -f : " 
*90iriiV>r> axfa— ^W*-*-K» -7X-X0B 4 7 tr^or,, r-9i?x*f- 

rt\zxzj<?3<5^it<y9-7x.-x®iH i*» yii^r/am'WfKfWsns. sb 

^t'-^>x*u-^-4 2ICA»5ni. *K 1 3Bl-^1-fl»Bl-, blZf >) v Y * 
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UBS 5 OlC-fl***. *tt3*Af-«+ 

/<777E!&5 0-2UA2JLTl»*7<f i vt* 
-*?„ 3 9 Ar<777Ell»5 0- 1*»^tt*J»f- * 

*aMua*ft. k 947ms i**»ftsft*. 

£1 4a«rtt' < 777E»IS OOttflFUMJ*' 
-2. 3 1-7M««B»*n*. 

»$o*<{ i \ 4 Hir^-f. Sin 

JA»T» S 1 4 1B*t??*-?o7^ SI 
4 2«af V<7 7 7|SKS 0- 1 »Jtt5lltifetLTn«<I«l*«BtT3fe 
* o t 4 3 tt 3 * ^/<y 7 70B 5 0 - 2 J* JWStt* 3 3 fcv »*ttlTl?£«tt***fclti 

Aflfi* S 1 4 4 «=> » A/<777®»5 0 - P 7 is>bh&imZWW*±e>E.1)'ZXAn&* 

UtWDSMWs SI 451*3* A/<77 E^7K2 2Kf*»L*^ 7«<D*»-*l£ 

7BK5 0-2*»*mfl*ft*«****. IS* »*»**K*IW0igL2CKH*O^*T« 

tLT\ fKlf, »*5Bl=*1-J;V*ttiW:ttJ ffifcWtoLTEfttBfTLfci:: SHn««ft 
9 4 i y/i:«oT, 7ffl<oetan>»*«ttlH« » lsetfc««m*MK«fc*-« , *«fcH« 

*HtlU*4lT % ftl 6PDls*t««t»**W»4 «^5-i*<IIS*tlfc. 
ft* ft «*S 1 5 1 -S 1 5 l<r>$*iU 7 ZOAfri* *»W»E«^7KiiS5«j6T-0 

m<r>km 31-1. 3i-2, 3 1 - aa4tmKtt*>T*«>K»Bsft* - t*«3s 

7 0*AlcB3ftl3Fft*fi^*^Lfct>W"C*4. ftk. 

7 (swamp**** ftft***»r?«mL»*<oT'fflHitE«drer«er- 

E»^7K*flWBLfcWelMBLf:*«» 7*94 «WC«**MMkK A < . Sv*ttM& 

" «l**9" 9 * * K 7 h <v A7'iM 

Vis IQI2L fciiis fc£ft~>7 K i'm?«»BMtoW***i*tf*9*». » 

(»3B»r^^71Bwqi:ffiPir*-riEe'N->' wtti:«ftEttwm#»*tu 

K) *mcS«*f?ttofcfl***. Eftfc*AWb**l«»i, IJiSrtT^^ 

«aitt**t-*M«saa^«w«**3 3 isaT^sEa^vKe^a^irR^-cisa 

**|fe»L^V'«0B-e«ffifi«*^?taiP7*»-i»t lOSHfctlfc *<0«tt*»f V7-/WS4 

TWteu^Ft>s«e^i^'C7<Bw«*-»3c -**>+ *fc*«*T»»K*»L»» s 

»fcis,«*xWis*ffi*WiQLTEa«lffLfc 40 &isao*>*fttf-»***'J7<fxfcirfci-T, * 

t - *k *«JttiS«tf»*nfc. «E«^y K«et«P»7U- (array) 

K (fu" »'ne) ft * - t fcff *>~®9> 

K«L»*. 
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BB<DB*tt£B 



ados^m-^rtftnn. m\ 3ea«, bsb 



» 1 Bit, **!8<>>B*)|CS*Ittr ****** e«*EB-** K*«BLTEBWx-5«£<0 
BB* B 2 Bii« **B»BB«ffB'i--W6B BBBB»* * 1 ^t*t^°y *B» » 1 

b*bb-* * an»B*tt»BB. » 3 B«*»B 4 mu m i a b+c** p * = ? ^^770 
<o»«r**EB'NyK<oRitt-st«ffl»* * m*"V7TWWMmtt*»f<tvr++ 

BM8-r*Ao«W»H«WB» B4Btt, B*ttiE -K Bl 5Btt» B 1 3BB<o«*lc*tf *#B 

BBU BSBll* B3BT**H*EB^yK« »-B»M*fc8lB3*t*B#«>* >f l 

rtBBB*RW**A»'B3Blc3*-f«X I Y l T ****** \ v7++-Y< Bl 8Btt» *» 

S»iLfc«*«>9*r«BiSB. B3B»*B8Bfc «*»8»*fl***KBB'C-**. 

*-r»x t y,-e«i>rLfc»^B»»BBB, » " i — 2, a 3 — ?tmn, 

7Btt» BB*o«BBBt«*»BJ*t«>B A ' — EBB*, 4 — EBSWf, 5 — BB% 
Tix***-e»±<oB«*wL*:B, «8B 8, 2 2 — EB^-/K, 10. 3 1 — BAB 
,i, jR2DBlsSH-EB^yK*eWLTCB-f* 1 • — BWSJB, 2 0~~B»* 2 1 

B^»BBBB»-B*^^ 0??B« B9B — 'SOBBI!* 3 7 — * v * - 
li, B3B»sS%-rBB^vK*flWLTBfilsB I5B» 3 8 — JMHSMk 2 3. 4 5. 9 1 — K 
B*f7<f^B*««BBB»-B^^oy^ *>r*BB» 4 1. 47 — -r^-Tx-xB 

Bl OBli, B9B4»K5**n*'<y7TB B, 4 2, 4 8 f-*-Vx*i/-#-» 4 

HK7)/<y?TBf**BB-f*A»^^^y^*'*' 3, 4 9 * + 19903.*\>-9s 4 4- 

-K Bl IBtt* ~/<y7TBB„ 4 3. 3 2 — MBBB* 3 0 

jS«Ba»*»s8)ftl3<t*«*<»>*'f i Vfn— 20 — 3?i.'<777GIB, 5 3 — V-KBtt. 
9liJFt9 4 iv/ft-K Bl 2Bli» 
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